
HAL Id: hal-01055052
https://inria.hal.science/hal-01055052

Submitted on 11 Aug 2014

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Image Semantic Analysis and Understanding
Zhongzhi Shi

To cite this version:
Zhongzhi Shi. Image Semantic Analysis and Understanding. 6th IFIP TC 12 International Confer-
ence on Intelligent Information Processing (IIP), Oct 2010, Manchester, United Kingdom. pp.4-5,
�10.1007/978-3-642-16327-2_4�. �hal-01055052�

https://inria.hal.science/hal-01055052
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


6                                                                                                            Zhongzhi Shi 

Image Semantic Analysis and Understanding 
 

Zhongzhi Shi 

Key Laboratory of Intelligent Information Processing 

Institute of Computing Technology, Chinese Academy of Sciences 

Beijing, China 

shizz@ics.ict.ac.cn 

 

Abstract:  Image understanding is widely used in many areas like 

satellite imaging, robotic technologies, sensory networks, medical 

and biomedical imaging, intelligent transportation systems, etc. But 

it is difficult by traditional image processing. Recently semantic 

analysis has become an active research topic aimed at resolving the 

gap between low level image features and high level semantics 

which is a promoting approach in image understanding.   

This talk highlights the sophisticated methodologies of image 

semantic analysis, including discriminative, generative, cognitive 

methodology. Discriminative methodology is a data driven and uses 

classical machine learning, such as Kernel function, ensemble meth-

od, multi-instance, etc. Generative methodology is model driven and 

utilizes graphical models with text semantic analysis and each note 

with conceptual definition. Cognitive methodology can achieve four 

levels of generic computer vision functionalities: detection, localiza-

tion, recognition, and understanding which are very useful for se-

mantic knowledge exploration and image understanding. The feature 

binding computational model proposed by the Intelligence Science 

Laboratory will be presented in this talk.  

People understand the nature of the image scene is through the 

internal syntactic structure of image. Originally syntactic structure of 

the sentence is generated through a series of production rules that the 

words are divided into a number of interrelated terms portfolio, re-

flecting the constraints between words within syntactic relations. 

Image parsing studies the image semantics directly. An image with 

certain hierarchical entities can be represented by and-or graph, that 

is, the parse tree. Syntactic reasoning with and-or graphs usually 

adopts a top-down and bottom-up strategy. Semantic Web technolo-

gy promotes the development of image semantic analysis.  In partic-



ular, the Web Ontology Language OWL provides a rich syntactic 

structure of semantics for image syntactic description in which dif-

ferent ontologies have explicit knowledge of dependencies, different 

text by OWL ontology mapping connected with high reusability. In 

terms of OWL and-or graphs are usually converted to RDF format. 

The semantic representation of image syntactic structure will 

achieve image-text standardized output possible. In this talk event 

exploring will be used to illustrate the procedure and principle ideas 

of visual syntax analysis which is easy to catch the scenic context. 

This talk also concerns granular computing which is a new 

viewpoint and will impact on image understanding. We have pro-

posed a tolerant granular space model and applied it to image pro-

cessing. Finally, the directions for further research on image seman-

tic analysis and understanding will be pointed out and discussed. 
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